This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• Skewed/slanted images 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



3r C 7 C 3 d 1 1 



'I 



703,81 INCOMPLETE SPECIFICATION 

T Thh drawing is a reproduction of 
the Original on a reduced scale. 





PATENT SPECIFICATION 



Date of Application and filing Complete Specification Jan. 21. 1952. 
No. 1666/52. 

Application made in United States of America on Jan, 
Complete Specification Published Feb. 10, 1954. 



703,811 



24, 



index at acceptance :— Class 8(2), G1B5B2. 



COMPLETE SPECIFICATION 



Improvements in or relating to High Pressure Fluid C o ntaineis 



CfoMINER'SN 



COPY 
DIV......t<2. 



We, Specialties Development Cor- 
poration, a Corporation organized and 
existing under the laws of the State of 
New Jersey, located at 675. Main Street. 
9 Belleville 9, State of New Jersey, United 
States of America, do hereby declare the 
invention, for which we pray that a 
patent may be granted to us. and the 
method by which it is to be performed, 
10 to be particularly described in and by the 
following statement : — 

The present invention relates to con- 



used 



tamers, such as cylinders, for storing 
fluid medium under relatively high 
pressure. 

In the Specification of British Patent 
No. 556.801. a cylindrical container is dis- 
closed which is constructed to withstand 
the highest working pressures at which 

f the fluid medium may be confined therein 
under normal conditions of use, but 
which is inherently subject to rip pins 
apart, far example when pierced by a 
projectile, while so confining the medium. 

I This contingency is guarded against by 
applying a wire winding which serves to 
minimize and localize the area of rupture 
of the container. 

When this type container is pierced by 

1 a projectile, a number of convolutions of 
the wire winding are severed at the 
entrance and exit holes formed hy the 
projectile and become separated from the 
winding. While provision is made fo** 
oausing such severed convolutions to 
embrace the container in clasping rela- 
tion, it has been found that, in some 
instances fragments of the s evered por- 
tion of the winding are projected in th - 

I vicinity of the container with such 
violence that they are capable of causing 
injury to persons nearby. 

Accordingly. an_ object of the present 
invention is to eliminate the foregoing 
» hazard. 

Another object i. s to provide a winding 
which is even more effective in mini- 
mizing and localizing the area of rupture 
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of the container than th e windings usee 
heretofore. 

A further object is to provide a simple, 
inexpensive winding which is readily 
applied to containers in a more efficient 
manner. 

Other and further objects of the inven- 
tion will be obvious upon a n under- 
standing of the illustrative embodiment 
about to be described, or will be indicated 
m the appended claims, and various 
advantages not referred to h e r e in will 60 



50 



66 



occur to one stilled in the art upon 
employment of the invention in practice. 

The present invention consists in a con- 
tainer for storing liquid medium under 
high pressure <iomjprising a shell adapted 66 
to withstand the highest working pres- 
sure at which the fluid may be confined 
therein under normal conditions of use 
without further reinforcement, but which 
is inherently subject to ripping apart 70 
when pierced by a projectile; and a wind- 
in *r of multifilament yarn applied onto 
and surrounding said wall and secured 
thereon, said yarn filaments being formed 
of material having substantially the ten- 
site and elongation p roperties of nvlon 
yarn in tn af ll haa a U ' elalK ' elV lli^ll Ten- 
sile strength-for-weight ratio and ha s 
the ability to be elongated between about 
14% and about 25% when stretched 80 
unider tension, said yarn beine applied 
about said w:all in substantially 
unstretched condition and in no case 
exceeding 25% of its ultimate elongation 
wherebv .said yarn can be elongated sub- 86 
stantially when stretched under the 
influence of the expansion of stfiid con- 
tainer wall upon the wall being pierced by 
a projectile, while retaining sufficient 
strength to prevent rmpinsr a. pil rt of said 90 
wall and to thereby minimize and localize 
the area of rupture of said wall. 

As illustrated in the embodiment about 
to b e described in derail, the wind ins may 
comprise a plurality of continuous layers 95 
of yarn either open o r close wound, pre- 
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f^bly in ? — fetched gg- 
severed by a W^*^ J aS on of 

huf hfghW S^SS caVS 
L0 winding .materia^ thew ndmg u^P 
of yielding at the z ? ne . ' d the 

entrance *^ «"*J^S aeV™dis Pushed 
projectile in the cosine r ana v 

15 ""^Ato ST?2£ o7the foregoins 

16 severed. Also, ©y» provides a 
characteristics **« J'Mg, container at 
shock absorber effect for the c d 

the ^t^H^ed to tbe 

therein. This .is attributed to ^ { 

20 ing of the wind"* wifcgot brea » g 

thl unsevered ^^^jeltile and 

. thereby *e forcesiyjout o the holes, 
the fluid medium iru'shing ouv 

which tend to ^the ho Ls outwardly, 
36 tainer ^^di n^ejoie ^ 



"containers are generally referred to as 
high pressure cy lln .?" s A tt ...^nt inven- 
!n accordance with Jjfff a w ind- 
tion. the wall 12 is %™ is W 

ing 16 of figment yarn. Sue* y ^ 
composed of a number o ' «JW ^ d 
practically °ontinuoUs£lam en s gr ^ , 
together and nfa ^X are strands of 

without a break, composed of 



40 convolutions theTeoi 

disposed. fragmentary sectional 

#lg ^f the windfng illustrating one 

on the <»P ta "» r A. e drawing in detail and 
Referring to the " x thereof, 

more particularly to* Example a con . 
60 there Is shown by way ot exa mp 

national metallic <^™ r 8S £ e sucu a3 

" ing ^l? e tXor^uefied normally 
compressed and I or is . com . 

gaseous materials The eonta ^ 
65 prises a closed end 11, a W 1 ™ it 
12. and a neck or outlet 
the closed end to wmmb container 
tool device 15 is seour«L lh« of „ 
L, constructed .<» r^T-n^Tssure higher 
eOttiickness to wltb tl t ing Ssure.^nd 
than the normal <*PW« ,B Rf r acceptance 
i in a rtCtASeDepa%ent 
standards such as V t • ^ Research 
o£ Scientific and ^ £ ttee) . Su ,h 
0* <Gas Cylinder Heseareu 



tion (standard) of betwe^.^ q{ ft 

3 w 1 14'Nyloi T yarn, by reason of these 
about 1.14. j\y Kiffher tensile strength- 
properties has a higher * u= 

for-weight ratio ^ an fl S pla ^b s tantblly 
has the ability to ..£^£ Steel 90 

when tensioned ?art men- 



menl turned Pm>"ff[; fl ^L^that oYu jto* 

gravity more than s« times 

thereby be .projected 96 

considerable mass ana ™vered from a 
violently upon being severed 

winding by gun fi V^on Xment yarn is 
While the use of nylon ^ a ? e ^ tiT8 i y 

tow coet »iii£« formed of other 
composed £ good advantage. 

matenalsin^ayteusedWB terialg are 

Examples of wM«« tenacity type, 
viecose rayon of the »Jft£ B "^$ si l k . 101 
5SS Ura^ve flosWoach 
*e el °« «S for! 

^IppSttS^ 16 to the cog- 

taLVWlfe ^^^.StioS 1 
suitable apparatus for ettect mg r 
of the container about its ion 
axis; an end of yarn is oopea 
about the cylindrical wall «-.P^^ 

the yam is traversed or laid ieng 

ab ° Ut ^ ?he" wiUing^ntil a'desixll 
^¥l!^oR. d n. which have been 
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wound thereon. The yarn is then severed 
and the tail end thereof is secured to the 
winding in any suitable manner to pre- 
. w vent unravelling of the winding, for 
' 0 exam-pie, by positioning the tail end 
j under convolutions of the winding. 

This manner of -applying the winding 
if* highly advantageous because no 
special elements are required for anchor- 
10 ing the ends of the winding. Also, by 
reason of the flexibility and softness of 
the yarn formed of these materials, the 
yp*n is readily furnish ed from *a varn 
package to the container on which it is 
15 wound and thi 8 can. be applied at rela- 
tively high speeds. 

In applying the winding, the yarn is 
wound at a relatively low tension so that 
it i fl 'applied to the container varying 
20 from practically unstretched condition to 
not more than 25% of its ultimate elonga- 
tion. In this manner, the inherent elonga- 
tion characteristic of the yarn is not 
impaired and can be utilized to great 
25 advantage when the container is sub- 
ject ed to gun Are or to the possibility of 
damage by flying fragment s. Such low 



tension can be accurately maintained at a 
value of 1.5 ounces or less by suitable ten- 
sion compensating and /or furnishing 
devices which are generally employed in 
th 6 textile industry. 

In Figures 1 and 2, the yarn is shown 
^ as being close wound with successive con- 
35 volutions of each layer being contiguous 
to each other. Such a winding can be pro- 
duced by rotating the yarn in a lathe 
having a screw feed for traversing the 
yarn. 

40 In Figure 3, the yarn is shown as being 
open wound in the manner of a yarn 
. package with convolutions of adjacent 
layers crossing at a substantial angle. 
Such a winding can be produced by 

46 apparatus equipped with a rapidly 
moving traverse mechanism of the type 
utilized in yam package winders and the- 
like. This manner of application of the 
yarn lends itself to high speed winding. 

50 In order to illustrate a specific embodi- 
ment of the present invention by way of 
example a container 10 of the type 
adapted to withstand the highest working 
pressure at which fluid medium may be 

65 normally conned therein was placed in n 
lathe; and six layers of 210 denier, 12 ply. 
about 3 twists per inch, approximately 
.020 of an inch diameter, nylon filament 
yaim were close wound on the container 

60 under 1.5 ounce tension in the manner 
hereinbefore described. This yarn was 
* composed of 408 fll amenta of individual 
continuous strands, and produced a wind- 
ing 1 having a. thickness of about .13 of an 
^66 inch. The yarn had a tensile strength 



exceeding 100,000 pounds per inch and an 
elongation of about 20%. 

The container having the winding 
thereon was equipped with a discharge 
control valve 15 and was filled with 70 
nitrogen under about 1800 pounds per 
inch pressure at about 70° F. 

The container was securely mounted 
and was then tested by firing 50 caliber 
machine gun ammunition at the same lb 
from a point at a distance of about 150 
feet. The projectile struck the container 
and passed therethrough approximately 
diametrically with respect to it 8 longi- 
tudinal axis .at a point at about the 80 
middle of the winding. 

Upon inspection, it was found that the 
projectile severed the winding and 
pierced the container wall rather cleanly, 
when entering the container; and that the 85 
projectile, when leaving 1 the container, 
formed a slightly larger iand more ragged 
opening as is customary due to deforma- 
tion of the nose of the projectile in 
piercing an entrance opening. Further 90 
inspection of the container 'and the wind- 
ing revealed that a minimum of oonvolu - 



tionfi of the winding were severed at the 
entrance and exit openings and that the 
convolutions adjacent th e openings were 96 
intact, there being som e indication that 
such convolutions were stretched and 
pushed aside by the projectile without 
breaking the yam. Also no fragmenta- 
tion of the container wall took place at 100 
th e openings: and ragged formations of 
the container wall surrounding the exit 
opening which ordinarily would induce 
fragmentation were confined by the wind- 
ing. Convolutions of the winding which 106 
were severed at substantially diametrical . 
points and wer e separated from the wind- 
ing merely fell downwardly, and were 
not projected by the force of the pro- 
jectile expended on the container. 110 

It will b e of course understood that 
number of layers of the yarn and the 
thickness thereof may be greatly varied 
depending upon the type of filament yarn 
material utilized and upon the caliber of 115 
the ammunition which must be with- 
stood to prevent shattering or fragmenta- 
tion of the container. 

From the foregoing description, it will 
be seen that the present invention pro- 120 
vides a container having a winding 
thereon which is readily applied at a low 
cost and is highly effective in rendering 
the container shatterproof when sub- 
jected, for example, to gun fire or to 125 
impact by missiles. or flying fragments. 

AVhat we claim is: — 

1. A container for storing liquid 
medium under high (pressure comprising 
a shell adapted to withstand the highest 13U 



working pressure at which the fluid may 
be confined therein under normal con- 
ditions of use without further reinforce- 
ment, but which is inherently subject to 

5 ripping apart when pierced by a projec- 
tile; and a winding of multifilament yarn 
applied onto and surm~uu"ding"$aid wall 
and secured thereon, said yarn filaments 
being formed of material having substan- 

10 tially the tensile and elongation -proper- 
ties of n^Jon^yju^ in that it has a rela- 
tively JigE tensile ^trength-forr-weight 
ratio and has the -ability to be elongated 
between about 14% and about 25% when 

16 stretched under tension, said yam being 
applied about said wall in substantially 
unst retched condition and in no case 
exceeding 25% of its ultimate elongation, 
whereby said yarn can be elongated suh- 

20 stantiaily when stretched under the 
influence of the expansion of said con- 
tainer wall upon the wall being pierced 



by a projectile, while retaining sufficient 
sirength to prevent ripping aipart of said 
wall and to thereby minimize and localize 25 
the area of rupture of said wall. 

2. A container according to claim 1. * 
wherein said winding is formed of a t 
plurality of layers of contiguous con- \ 
volutions of yam. . ™* 

3. A container according to ckiim 1 or 
claim 2. wherein said convolutions are 
substantially unstretched and can be 
stretched and) pushed aside by the projec- 
tile whereby severance of the convolutions 36 
by the projectile is minimized and a 
greater number of convolutions remain 
intact adjacent the entrance and exit 
openings in said wall caused by the 
[projectile. w 

4. A container for storing fluid under 
pressure a«s substantially described with 
reference to the accompanying drawings. 

MARKS & CLERK. 
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